Atypical localization of membrane type 1-matrix metalloproteinase in the nucleus is associated with aggressive features of hepatocellular carcinoma.
Membrane type 1-matrix metalloproteinase (MT1-MMP) is a versatile proteinase and recent studies indicated it could be internalized. Our earlier study found that it is overexpressed in hepatocellular carcinoma (HCC) and could promote intrahepatic metastasis. The present study was conducted to examine its subcellular localization and its clinicopathological significance in HCC after curative partial hepatectomy. Localization of MT1-MMP in 101 pairs of HCCs and their adjacent liver tissues, and 8 normal liver tissues was examined by the immunohistochemical method. MT1-MMP protein was localized at membrane and cytoplasm of hepatocytes in the normal and tumor adjacent liver tissues. In contrast, the HCCs were highly heterogeneous with variable degrees of membrane, cytoplasmic, and even nuclear staining. Interestingly, patients with presence of nuclear MT1-MMP were associated with poor overall survival (log-rank test, P=0.043) and large tumor size (>5 cm) (Fisher's exact test, P=0.031). Subcellular distribution was further demonstrated by Western blotting and immunofluorescence with Hep3B stable transfectant overexpressing MT1-MMP. Western blot analyses of subcellular fractions confirmed a differential partitioning of various post-translationally modified MT1-MMP in these fractions. Different antibodies corroborated the presence of MT1-MMP in the nuclear fraction. Concomitant nuclear presence of MMP2 with MT1-MMP further indicated its potential involvement in the nuclear functions. MT1-MMP co-localized with caveolin-1 at the perinuclear region, suggesting nuclear translocation of MT1-MMP via caveolae-mediated endocytosis. In summary, the association of nuclear MT1-MMP with aggressive tumor features including poor prognosis and large tumor expands its functional repertoire and further indicates a new functional role of MMPs within nuclei of tumor cells.